Kikuchi-Fujimoto disease is a benign disease of self-limiting course characterized by lymphadenopathy that is often mistaken clinically as lymphoma or infectious lymphadenitis. To prevent such a mistake, a clinical and pathological correlation is recommended. In this retrospective study, we are documenting the clinical and pathological features of this disease through the last 15 years (2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013)(2014)(2015)(2016) in King Abdulaziz University Hospital; and comparing results with that of international fi ndings. From a total number of 1805 lymph nodes sent for histopathological examination during that period, only 9 cases had been diagnosed as Kikuchi-Fujimoto disease. Three (33%) cases were 20 years old and under; fi ve (56%) cases were in the ages between 20 to 40 years old and only one (11%) was above 40 years old. Eight (89%) cases were females. Regarding the outcome, all cases showed complete recovery and there was no recurrence. Only two histological phases were seen, namely proliferative and necrotizing phases.
Introduction

K
ikuchi-Fujimoto disease ( KFD; or histiocytic necrotizing lymphadenitis) is a disease of benign self-limiting course, aff ecting women more than men at a young adult age [1] . There is no defi nite cause yet identifi ed; although some link between KFD and a few viruses and some autoimmune diseases like systemic lupus erythematosus has been proposed [2] .
Although it is a benign disease, the clinical presentations are often not straightforward while the differential diagnosis is broad including tuberculosis, lymphoma, and some connective tissue diseases [2] .
Patients present usually with unilateral lymphadenopathy, more commonly at the neck region. It could sometimes be painful and in few occasions, it can be preceded by upper respiratory tract infection. Other less common clinical presentations include fever, enlarged spleen and parotid gland, skin rash, arthralgia, muscle ache, meningitis (aseptic) and bone marrow hemophagocytosis [1] . Laboratory fi ndings are usually nonspecifi c. Mild neutropenia, high erythrocyte sedimentation rate, and lymphocytosis were seen in some cases [3] .
On the histological point of view, the disease usually aff ects the nodal cortical and paracortical areas [4] . Kuo [5] has described three distinct histological phases: proliferative, necrotizing, and xanthomatous. In the proliferative phase, the involved nodal areas show proliferative foci composed of plasmacytoid monocytes, small-to medium-sized lymphocytes, and immunoblasts (mostly CD3+/CD8+) associated with some karyorrhectic apoptotic debris. Later, foci of paracortical nodal coagulative necrosis will appear (necrotizing phase). Xanthomatous phase is characterized by many foamy histiocytes [4, 5] .
Due to the presence of numerous amounts of immunoblasts in early lesions without overt necrosis, these lesions can be misdiagnosed as malignant lymphoma [4] .
However, immunohistochemistry study is helpful to exclude malignant lymphoma in those diffi cult cases. In cases of KFD, immunoblast cells are usually positive for T cell markers, mostly CD8+; while histiocytes express CD68 antigens and myeloperoxidase [5] .
The current study is conducted by examination of lymph node tissues seen through the last 15 years (2001-2016) in King Abdulaziz University Hospital to show how many of them were Kikuchi disease and to review the age and sex ratio, clinical presentation and outcome, pathological features in those patients and compare results with that of international literature fi ndings.
Patients and Methods
This was a retrospective study of cases of KFD diagnosed between 2001 and 2016 at King Abdulaziz University Hospital. The cases were collected from the archives using the coding system and databases of the hospital.
First, all cases which underwent surgical biopsy of lymph nodes were calculated. Then the cases diagnosed as KFD were determined and the percentage was calculated.
Cases of KFD were reviewed regarding clinical data and histopathological fi ndings. The clinical data included age, sex, presentation and outcome of KFD, while the histopathological fi ndings included histopathologic phases of KFD (using Kuo classifi cation; 1995) [5] .
As regards histopathological examination, paraffi n embedded blocks of KFD cases were cut and stained by Hematoxylin and Eosin (H&E). Similarly, these cases were also stained by a special stain using Ziehl Neelsen stain for acid fast bacilli. On the other hand, immunohistochemical study was performed using avidin-biotin complex method (ABC) and a panel composed of CD20, CD3 and CD68 with appropriate positive and negative controls.
Regarding the histological picture, cases were classifi ed by using Kuo defi nition which categorizes KFD into three phases, proliferative, xanthomatous and necrotizing [5] . Proliferative phase lesions show sheets of plasmacytoid monocytes, immunoblasts, and a variable number of lymphoid cells, usually without neutrophils. Whereas xanthomatous phase lesions show numerous foamy histiocytes, and fi nally, necrotizing phase lesions are considered when any degree of coagulative necrosis is present.
Results
A total number of 1,805 lymph nodes had been sent to our laboratory for histopathological examination in the period between 2001 and 2016. Only 9 cases had been diagnosed as KFD (Table 1) , three (33%) cases were 20 years old and under, fi ve (56%) cases were in the ages between 20 to 40 years old and only one (11%) case was above 40 years old. Eight (89%) cases were females and only one (11%) case was male. Seven (78%) cases presented as cervical lymphadenopathy, one (11%) case as axillary lymphadenopathy and one (11%) case as bilateral axillary and cervical lymphadenopathy. All these cases showed complete recovery with no recurrence. Constitutional signs were found in seven (77.8%) cases, which included anorexia, loss of weight, night sweats or high fever. On the contrary, there were no extranodal associated cutaneous manifestations.
The histological picture showed only two histological phases; eight (89%) cases at necrotic phase and only one (11%) at proliferative phase; while pure xanthomatous phase was not seen.
The cases at the necrotic phase showed welldefi ned foci of necrosis, mainly paracortical in location, with partial preservation of the nodal architecture. The center of necrosis contained many karyorrhectic debris, but no neutrophils were noted. The periphery of the necrotic zones showed plasmacytoid monocytes admixed with macrophages with twisted nuclei and many immunoblasts (Fig. 1a) . By using immunohistochemistry, the cells found around the foci of necrosis showed strong positivity for T-lymphocytic marker (CD3; Fig. 1b ) and histiocytic marker (CD68). Few cells were positive for B-lymphocytic marker (CD20). All cases were negative to the Ziehl-Neelsen stain.
The case with proliferative phase was actually a referral case (case number 9). It was composed of many atypical cells (Fig. 2a) and was diagnosed as lymphoma in another hospital. The case was referred to us to confi rm diagnosis and to do immunohistochemistry. However, those atypical cells were actually plasmacytoid monocytes and T-cell immunoblasts by immunohistochemistry (Fig. 2b and 2c) , which was consistent with the proliferative phase of KFD.
Discussion
Kikuchi and Fujimoto initially described this disease in Japan in 1972 [6] . It was fundamentally found in young adult females less than 40 years of age [7] . KikuchiFujimoto disease may be present with acute or subacute onset developing over several weeks. Enlarged cervical lymphadenopathy is the major clinical presentation in KFD patients, followed by fever which may be noted in 30% to 50% of the aff ected patients [8] . Other less commonly reported manifestations included neutropenia (up to 50%), lymphocytosis, and atypical lymphocytes found in peripheral smear, liver function impairment, and bone marrow hemophagocytosis [1, 3, 9] . Kikuchi-Fujimoto disease may clinically and histologically mimic lymphomas and connective tissue disorders associated lymphadenopathies such as systemic lupus erythematosus (SLE), rheumatoid arthritis, and Still's disease; and it may also mimic lymph node involvement by bacterial or viral infections such as infectious mononucleosis, cat scratch disease, herpes simplex, toxoplasmosis, HIV, tuberculosis, and atypical mycobacterial lymphadenitis [7] .
As a consequence of the clinical and pathological relationship between KFD and SLE, some authors have proposed that KFD may be a clinical feature or may be an incomplete phase of lupus lymphadenitis [10] . However, there are many cases of KFD that had been reported in the absence of SLE [11] , which may favor the fact that they are two diff erent categories that may often coexist, as it happens with most of the autoimmune disorders in susceptible patients. All our examined patients had no association with SLE. Many causative agents of infections have been studied as a possible etiology including cytomegalovirus, Epstein-Barr virus, human herpesvirus-6, human immunodefi ciency virus, varicella-zoster virus, Yersinia enterocolitica, and toxoplasma [12] [13] [14] . However, no convincing etiological association between these infectious agents and Kikuchi disease has been settled. In a study done by Dominguez et al. [15] . Thirty-two (76%) out of 42 KFD patients showed highly positive serological titer for HHV6; 10 (24%) of the cases were positive for HHV6 by using PCR from paraffi n blocks; and four (9%) of the cases were positive by in situ hybridization procedure. In another study, examination of lymphoid tissues obtained from 34 KFD patients by using molecular techniques revealed detection of infectious mononucleosis in only two patients; while all cases showed no relation with HHV [16] .
Kikuchi-Fujimoto disease is mainly diagnosed by histopathological examination of the lymph node. The current study showed that most of the patients in our population were under the age of 40 years (89%), most of them were females (89%) and most of the cases showed constitutional signs (77.8%). The most common location was cervical region (89%), only one (11%) case was in the axillary region which is an unusual location.
Regarding histologic examination, the current study showed that the necrotic phase was the most common (78%). By using Ziehl Neelsen special stain, acid fast bacilli organisms could not be detected. Immunohistochemical examination was in favor of the diagnosis of KFD over lymphoma.
Because it may be mistaken for other infective lymphadenitis or lymphoma, identifi cation of KFD is crucial. Patients of KFD have been reported in diff erent regions of the Kingdom of Saudi Arabia [17] . The reported KFD clinical picture and pathological pattern of the current study in Saudi patients are similar to those reported in other countries.
The present study established that KFD is a selflimiting disorder without any specifi c management demand. On the other hand to exclude other diff erential diagnosis, a follow up is always recommended. And although the sample of patients was limited, our study showed that KFD had marked female prevalence, which is also found in many studies done in western countries. However, on the other hand studies from China paradoxically reported this fi nding [18] .
Conclusion
Both clinicians and pathologists should be aware of clinical and histological features of the KFD, respectively. Precise light microscopic examination combined with special stains and immunohistochemical studies are useful to reach an accurate diagnosis and to diff erentiate KFD from malignant lymphomas and infectious lesions, particularly TB.
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